A 36-year-old female patient was admitted to our hospital with a rare case of aneurysm at the origin of the accessory middle cerebral artery (MCA) manifesting as severe headache and vomiting. Neurological examination did not detect any abnormalities or consciousness disturbance. Computed tomography demonstrated diffuse subarachnoid hemorrhage. Magnetic resonance angiography showed an aneurysm in the horizontal portion of the left anterior cerebral artery (A 1 ). Digital subtraction angiography and three-dimensional digital subtraction angiography demonstrated a saccular aneurysm originating at the junction of the left A 1 and accessory MCA. Another accessory MCA originated at the proximal portion of the left A 2 without an aneurysm. Two accessory MCAs were found on the left. Neck clipping was performed via a left pterional approach. One month after admission, she was discharged without neurological deficits.
Introduction
Aneurysm at the horizontal portion (A 1 ) of the anterior cerebral artery (ACA) is rare with an incidence ranging from 0.88% to 4.0% of all cerebral aneurysms. 7, 15, 18, 19) Most aneurysms at the A 1 portion are formed at the origin of perforators. 15, 19) Aneurysm has also occurred at variations of the ACA, for example, fenestrated A 1 , accessory middle cerebral artery (MCA), duplicated MCA, and azygos ACA. 15, 19) Accessory MCA is defined as originating from the ACA and duplicating the MCA that originates from the internal carotid artery (ICA). 16 ) Accessory MCA is rare and is found in 0.3-2.7% of autopsy cases 1) and 0.24-0.34% of patients undergoing angiography. 20) We encountered a very rare aneurysm at the origin of the accessory MCA in the A 1 portion, and discuss the characteristics and therapy for this rare aneurysm.
Case Report
A 36-year-old female patient was admitted to our hospital with severe headache and vomiting. Neurological examination did not detect any abnormalities or consciousness disturbance. Physical examination found no neck stiffness and both Kernig sign and Lasegue sign were negative.
Blood examination did not show any abnormalities.
Computed tomography (CT) demonstrated diffuse subarachnoid hemorrhage (Fig. 1) . Magnetic resonance angiography showed an aneurysm in the left A 1 (Fig. 2) . Digital subtraction angiography and three-dimensional digital subtraction angiography demonstrated a saccular aneurysm originating at the junction of the left A 1 and accessory MCA (Fig. 3) . The size of the aneurysm was 3 × 6 mm. Another accessory MCA originated at the proximal portion of the left A 2 without an aneurysm, and two accessory MCAs were found on the left (Fig. 3) . No other aneurysm or other vascular anomaly was identified.
Neck clipping was performed via the left pterional approach soon after digital subtraction angiography. The aneurysm was located at the junction of the left A 1 and accessory MCA (Fig. 4) . The two accessory MCAs could be identified. The dome of the aneurysm adhered to the frontal base (Fig. 4) . The aneurysm was clipped using a 6-mm straight clip (Sugita titanium mini clip). Postoperative three-dimensional CT angiography showed no aneurysm and the spared accessory MCA (Fig. 5) . The postoperative state was uneventful and no symptomatic vasospasm occurred. One month after admission, she was discharged without neurological deficits.
Discussion
Only 11 cases of accessory MCA aneurysm have been reported including our case ( Table 1 ). The 5 male and 6 female patients had a mean age of 45.5 years. Seven cases involved the left side and 4 cases involved the right. The majority of these cases presented with subarachnoid hemorrhage. Only two cases involved non-ruptured aneurysms at presentation. In one case, the aneurysm was incidentally discovered during investigation of chronic subdural hematoma. 3) One case presented with visual disturbance and a large aneurysm was found compressing the right optic nerve. 14) The formation and growth mechanisms of aneurysm at the junction of A 1 and accessory MCA have not yet been clarified. No contributory family history or past history was identified in any of the 11 cases. Congenital anomalies or variations of the intracranial arteries and a defect of the medial layer at the arterial wall may be important factors contributing to aneurysm formation. 12,13) Hemody- Neurol Med Chir (Tokyo) 51, September, 2011
A 1 Aneurysm of the Accessory MCA Origin namic stress arising from recurrent blood flow from the A 1 to accessory MCA may occur at the junction for a prolonged period and the aneurysm may form and grow at the fragile arterial wall. 3, 9, 11, 13, 15) In our case, the accessory MCA from the left A 1 turned over the aneurysm and coursed to the prefrontal area in the left MCA territory. Therefore, the recurrent blood flow might have caused stress at the junction between the left A 1 and accessory MCA. We also think that both these congenital elements along with the acquired stress promoted the formation and growth of the aneurysm at the junction of the accessory MCA and the A 1 . Accessory MCA is rare with an incidence ranging from 0.3% to 2.7% in autopsy cases. 1, 8) Not all patients with accessory MCA develop aneurysms, as the percentage of accessory MCA with aneurysm was 36.8%. 6) Accessory MCA is one of the variations of the MCA, and is important for collateral blood supply if the major MCA trunk or ICA becomes occluded. 9, 11) Cases of bilateral MCA stenoses, 6) left MCA aplasia, 5) and right ICA stenosis with accessory MCA 21) have been reported. Many of these accessory vessels supply the frontal area of the MCA territory. 9, 10) The origin of the accessory MCA remains uncertain. Two accessory MCAs in our case also supplied the prefrontal area, although no stenosis of the MCA trunk was found. In the embryonic stage, hemodynamic imbalance might occur and anomalous arteries like these accessory MCAs would develop from the ACA. The embryological development of these cerebral vessels was described previously. 5) We considered these vessels to be a congenital variation of the MCA that was important for blood supply to the left prefrontal area. Such double accessory MCAs have not been reported previously.
Neck clipping of the aneurysm was performed in all reported cases of accessory MCA aneurysm. [2] [3] [4] [5] [6] 9, 11, 13, 14, 17) The prognosis was good except in a patient who developed spasm (Case 1) and a patient with intracranial hemorrhage (Case 8). Accessory MCA is more slender than the A 1 segment and has a complicated course. To prevent ischemic complications of the accessory MCA territory, the proximal portion of the ACA should be first identified and careful dissection is necessary at the junction of the A 1 and accessory MCA during surgical intervention. 2, 9) If the aneurysm adheres on the frontal base as in our case, minimum retraction of the frontal lobe is necessary. 2) Three-dimensional digital subtraction angiography was very useful for this complicated aneurysm. Standard digital subtraction angiography could not show the origin of the accessory MCA and the small perforators around the aneurysm in our case. To visualize the complicated courses of accessory MCAs with small aneurysm, both these studies would be preferable. Careful preoperative investigation of the aneurysm will facilitate the avoidance of major complications during surgical interventions.
